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1. Objectives and Theoxetical Rationale for the Study.

The Pennsylvanla Governor's School for the Arts
(P&SA) is a five-week summer program for PennsylVanla s N
most artlstlcally talente® and gifted high ‘schocl’ « ‘
., studénts. ,The PGSA includes five instructional depart—
. ments--art, music, dance, theater, and photographic -
arts--all of which stress a related arts’ épproach.
Integratlon of the art9 across dis¢tiplines in a "living -
and learning" format has been the planned approach of .
the PGSA during the three years of 1ts exlstence..
There_ is some concern that, although the present
screening procedures for selectlng participants have
. demonstrated their effectiveness:-in the selection of ,
highly competent, and very talented youngsters for the
PGSA, other procedurés could be implemented to improve
the efficiency of the selection process. Unfortunately,”
however, no instruments are known to exist that .could - )
"assist with the ldentlflcatlon of artistic talent ~
"(RISE, 1975); thus, there is'a need to identify func-
tional and valid tests for helping to idenhtify these
. . talents.. An ana1y31s of appropriate test instruments.
as potential means to’ efféct greater efficiency, while
‘at least maintaining the effectiveness Qf the present
- 1dent1f1cat10n\systeﬂ was the ihitial phrpose of the .o -
" original study to improve the identification and .
sélection processes for the PGSA‘*program. Of primary .
concern .was the analysis of single or allometric sc¢ores '
representing concurrent validity for the identification
of artistic talent’and 'those representing predlctlve
validity for the selection. and anticipation of parti-
cipant success in the arts ‘enrichment program of the
Pennsylvania Governor s School for the Arts. )
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Otﬁer studies, prlmar;ly exploratory, were
designed as parallel, yet independent, analyses of_ the . J
.obtained data. These descriptive studies can be :

valuable for identifying trends,’ suggesting hypotheses, .
and suppQrting or refuting the further identification
of'alternatlve hypotheses and the development of formal -
researqg in a given area, Such was the 1ntent10n of

the wor \reported.herein.




. attenmpt to efiectivgly educate children about sciénce
‘must be, comprehensive, incorporating processes and .con-

a

’ '\ .:

. '
Many educators recognize the multi-disciplinary ..

. and interdisciplinary naturg of science. Since sciencg

.

includes' such 2 complex interaction 6f things,  any

cepts~ from all appropriate fields of knowledge and
appropriate instructional methods. . '
. . ) . B . V4 /
Tfansdisciplinary'ighég;at;pn'attends.to this
multi-disciplinary and 4 terdisciplinary, ngture of

.

" Science. All of the-ffaditional classroom disciplines

can and must contrjbute to an understanding of science;
but they:should. bg'seen and studied in terms of inte-
grated syste rather than in térms of the traditional
coni}n§§/e{§??;ciplinary schema, TO illustrate, an
interdfsciplinary dpproach to environmental education’

was demanded by the editors’ of ,seven journals in a
detlaration published in the February, 1975, issue of

"The Science Teacher. ; Not only environmental education,

but other science instructional areas, too, could

benefit from &n' integrated, interrelated, interdisci-
plinary, and interfluent learning approach.

- The purpose of this study was to analyze data . <

collected frbm participants in the PGSA in terms of
their relevance to science, education. Its objective

" ‘was to investigate relatiorships between variables

common to the arts and sciences as & meaﬁ§ for
hypothesizing alternative approaches for growth in
scientifi¢ -dttitudes and skills {Cart instructionalt
activities in art areas help develop necessary science
skills and attitudes?). o .

Methodology and Design.
S / *
The larger PGSA study was designed as a twd-year
comprehensive validity study 'Jf several instruments
possessing apparent face validi'ty for the identifica- .
tion of artistically talented youngsters. *This
separate study was designed as a descriptive study to .-
analyze data with a proto-theoretical view toward
increasing educational productivity.

Al
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) Eduéatibnal.productivity, as determined by '

. , instructional'and'other°educational processes, is ‘
limited by the experiential or "teaching lore" apprdach ¢ .
prevalent: throughout our schools and colleges. If ‘

education is-to become more productive, then a greater
CR\ commitment to the scienhce of education must be en-

gendéred. Since the most important compenent 'of a
science of eduycation is.its theory base, professibnal
educatqrs sympathetic to the rigors of scientific
- enquiry must be engaged.in theory building. Science’
.- educators, with their predisposition &nd preparation-
o . toward the logic of gcientific thought and theory,
: " should be the logical source for these professionald’
. ~needed to build a more scientific base for educetion.’ G\i
) . . . @ [} . y; N
N ) The need for more serious involvement in thepry - '
. building is &ppareht when one surveys the research : y
literature. "Jacobson (1975), for exampleg, attempted ) .
toL to, synthesize generalizations from 50 years of science ' .
}.  education research reviewed in the. Reviews of Research -
. in Science Education. Although his report was meant .
to be suggestive Tather than exhaustive, it.does
'\ stimulate some alarmiflg concerns. If, after 50 years ; K
of research, we can only generalize ‘that ‘we get what .~ | 7
we plan an¥ #each for", that "there may not be a 'best
« . - way to 2aqch'™, or.only that achievemeat is positively ,
< caorrelated;with age and IQ, "then we must revidw our
methodologies and the functions of theory in research. 4
This must be done in order to re-emphasize the- impor--
. - . ‘tance of theory development to the construction of a )
) 5_scientific base for general education.

We must ask, as did Jacobson, whether significant
and critical problems have been identified and studied,
whether our research methodologies have improved, and .,
whether we have tried to systematically build upon the '
work of others. Satisfactory, resolution of these and . ° ’
other related problems will be encouraged by our

greater commitment to theory ,construction.

. . The value of theory to research can be immense. /
¢+ Novak (X963) has pointed:out that science advanced .
only slightly until the advent of theory development
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. based on eﬁbe;imentation. ‘Platt (19%4) has described
strong inferemce as a theéory construct which, as a
systematic method of scientific thinking; has prqduced
more rapid advances than other of the research method-
©0logies not planned in a theoretical setting. * And

- Suppes (1974) has stated that success in developing a
-body of theory can impact significantly on the place
of research in education., ° ' 2

3
Assuming these thoughts to be representative of-
researchers, then a theoretical foundation has gener- .
ally been recognized as a prerequisite to meaningful
and advancing educational research. Howeter, it has
, also been generally lacking from our research, efforts.

’

.Tinto (1975)/ has described this situation:s» "In large )

measure © failure of past research ... can ke
traced .to two major shortcomings; namely, inadequate

s- attention.given to questions of definition and to the

development of thegretical

mpdels ‘that seek to explain,
not simply to'descripe Seo ™

.

J Beauchgfip (1968) has-described three functfions of
theory--description, explanation, and prediction. A
theory must account for observations of \the organiza-,
tion of and interrelationships between variables. It
must also provide at least tentative reasons for of
causes of the described observations. Finally,.a
theory must be able to allow pr&dictions of observa-
tions from the explanations suggested. It is this °
third function--this power of prediction--that is the
most significant function for theory in our &chools
and colleges, especially as it relates to predicting

" student achievement in specified learning environments.

"Since one of the first functions of a theory is '
description, a study of the interrelationships of
variables which describes organizational relationships
is necessary before a predictive system can be .
established. Careful description is a required’ com-
ponent of theory construction since the real test of a
theory's validity is the reliability .of predictions.
made from it. Reliable predictions are more ‘likely if
-they are generated from a theoretical system that has
accounted with reasonable accuracy and completeness,
many observations from relevant and different \
situations. ' )
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A regression-discontinuity, quasi-experimental
design was' selected for the original study to compare
participant change during the PGSA program to baseljne
data g¥llected before prbgram involvement. This paper,
however, was prepared to report .on the investiqgation of
the data from a post-hoc analysis.” The legif#fimacy of

: ost-hoc "data-snooping" has been described by Games ,
,i19705; it serves to identify trends, describe ipter-.
relationships, and suggest further research. K This
kind of activity is necessary in the early stages of
the.theory-bgilding process.

3. Data.and Its Sources. :

From an initial aRplicant pool of nearly 2,000
tenth and eleventh grade artistically tdlented students
from across- the' Commonwgalth of Pennsylvania, 255 were
selected for participatien in the PGSA and, thus, the
original study. Four test instruments were adminis-
tered to all’ participants: the Biographical Inventory
(BI), Form R; the Sixteen Personality Factor Question-
naire (16 P.F.); the Torrance Tests of Creative
Thinking (TTCT), Figural Test; and the Pennsylvania '

—— Department of Educatien's Education Quality Adsessment

(EQA) Goal VII Test of Creative Performance. 1In
addition, ‘pre and post assessments included individual
instructor ratings,of student performance in skijl .
areas appropriate to the PGSA. '

THe BI, published by the Institute foxr Behavioral
Research on Creativity (1973) N was initially selected
by Pennsylvania Department of, Education and PGSA staff
to provide documentary support for selections made
through an .audition-intervieyw process. The Seventh
Mental Measurements Yearbook (Buros, 1972, hereinafter
referred to as the Seventh Yearbodk) includes a

reference to the Alpha Biographical Inventory -from
“which the BI was derived——rgservations were expressed
for its use as’ a standardized test in terms of the
need for clarification of validity and reliability.
The use of the test was recommended primarily’ for-
research purposes.

. \
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.. : 'The 16 P.F., published by the Institute for .
‘ ‘ " Pe¥sonality and Ability Testing (1967), *was selected
as & base measure to gather data for dete ing .
content, construct, and criterion-related valldity of
the BI, and as a potential predictor of studént
performance in the PGSA. Thé Seventh Yearbook includes
referenceg to over.20 years of research with the 16 B{F.
"Any test, however, that purports to measure personalit
factors Yy be criticized.in its attempt to make
: tangible the intangible; the 16 P.F. is no exception.
. It has, however, been referred to as "the best :
- : . .personality inventory there is", (Roxer, 1972).

7
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The TTCT published by Personnel Press, Inc. €1966),

was selected also to provide a possible alternative in
the analysis of selection potential  and. to pravide,
baseline information for an investigation of the validity

* of the BI. The Seventh Yearbook suggests that' the TTCT )
-can be useful as a basis for further résearch related -
to creativity and ngw-educational programs. ‘Sincq ’
creative aptitude dnd artistic talent seem to be’ pdsi* .
tively related, the TTCT was selected as a'-potential .
instrument for the identification of artistic talent. .

Finally, the EQA test, published by the - .
Pennsylvania Department of Education (1974) \ was g .
selected as & base measure.to determine the performance . Ca
potential of PGSA participants and to provid further *.
information in. the invegtigation of BI validity. The —
EQA scales represent an’attempt to appraise certain '
cognitive and affective skills identified by the

' Pennsylvania State Board of Education as priority .
- areas for the state's educational thrusts. Gpal VII
states, "Quality Education should give every child
" opportunity -and encouragement to be creative jmgone
or more fields of endeavor”. The EQA scale f@r Gnal
VII attempts, to assess student-expressed interest in
participating in ¢reative activities -and the extent of
recognitNionrgained through active involvement. e
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The BI yielded scores 'for five variables. The
malg and female grade point average (MGPA and FGPA)
s\were| constructed to predict GPA's for high school and
college students. Scientific Creativity was developed

. across a number of studies of* adult scientists and
engineers. Leadershiyp was constructed to predict

leadérship ability. Artistic Talent was constructed 2"

! to predict:student perférmance within énd_across the :
majbr area ofymusic, visual arts, dance, and theater..
This biographical instrument was administered only as. )
a pretest. oo . l N - s

o (2
-

The ‘16 P.F. provided scores’ for 16 variables, " .

including. such personality factors as Reserved versus

, . Outgoing :(Factor a), Dull: versus® Bright (Factor B),
Expedient versus Conscientious (Factor G), and Self- :
assured versus Apprehensive (Factor 0). fhe 16 P.F.

- vas given as both pre-and post tests. .

-
.

;-Tﬁe TTCT Yigural test was designed to measure
L four variables, including flexibility (variety of
-~ . typerof response), originality (unusualness), elabor-
atton (adding ideas for a more complete and exciting *
». story), and fluency (voluble and glib). The TTCT was
gdministered as pre and post tests. s

The EQA test yielded scores for.five variables..
The notion of creativity used in the construction of
.the’test encompassed‘the identification of activitiés .
initliated and pursued on one's own. Four tategories
of activities define the four variables--visual arts,
performing arts, writing art{, and science activities;
the fifth variable was defined as a composite score of
the first four.. This bjiographical battery was -only
administered as a pretest.’ )

Finally, rating sheets constructeé‘by PGSA staff .
.- wyere used to» record artistic perfoymancé ratiqgs'before
and after pamgicipation in the' five week’ program.

The only participants included in the analysis
» were those for whom complete data were available. , Xf
any data from any of the -instruments were missing from
an individual's scores, none of the fecorded scores for,

.ot . . ) S ’




“that 4individugl were analyzed. -Thus, fr m,an'initiai .
pool of 255, lomplete data sets were avaglable for 105 .
" participants. - ' '

:
<
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4. Results'dnd Conglusions. °

resultant 52 'scorés were analyzed using e _
product-moment correlation computations. . .
orrelation analysis determined the ‘degree of
" covariation Between several variables. ' Table 1
. ‘presents.the correlatioh coefficients between. those
o " variables more relevant-to the sciencés' and ‘those more
relevant to the arts. « . ot

. Lo There were mine science-related variables. ° ¢+ ° ~ )
. Scientific Creativity (BI) and Scienc@ Activities
) (EQA) were identified by definition. In addition, . .

occupational profiles.for engineers, ‘biologists, Co s f%

chemists, geologist, physicists, and ‘research’ scien-

-

. ~~with high and low scores which in combination ‘were -
unigue to the sciences.' The. .16 P.F. variables thus -
identifiéd included RéservedT(A-lbw)h Bright: (B-high), ]
* Sober, (F-low), Expedient (G-low), Tender-minded (I-high) ;
Self?assured (O-low), ‘and Controlled (Q3-high)*% . !
Eighteen variables .were identified as art-related
variables. Artistic Talent (BI), Visual Arts (EQA),’
Performing Arts (EQA), Writing Arts'}EQA),-Flexibility
, (TTCT), Originality (TTCT): Blaboration (TTCT) , Fluency
(TTCT), pre-Rating, and post-Rating'were.identifged by
definhition. -Additionally, ocqupational profiles” for
. artists and mysicians identified.'eight personality”
L factors (16 P.F.) in combination unique.to the arts. < gl S
These.variables.included Reserved (A-low) , Bright . -
- . «(B-high), Asserfive (E-high), Expedient (G-low),
- . Tender-minded (I~high), Imaginative (M-high), Exberi~ . .
: menting (Ql-high), and Self—snfficient (Q2~high). ) :

hy . C . AT §
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.- tists.identified seven personality factors (16 P.F.) _ .
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" Most' of ‘the dbsolute values of r are relatively
low (rangimg from .21 to .61); however, -given the highly
selective; homogen&ous nature of the group\ﬂested, even ®
relatively 1 values of r can be meaningful. Homo-

genei of.scores reduces variability, and since ‘'there
+ is a’mathematical relationship between a correlation
coéfficient and variancen'a ow coefficient can be *
expected when score variability is’low.  Thus, some
. meaning can be attributed to statistically significant’
» cogfficients even though their absolute values are
somewhat Xow. .

-

v From the data presented in Table 1, the following

Qbservatigns can be made: ‘
4

4

- 1) None of the TTCT drt-related variables were
correlated-with any of the science-related variables.

25 2) BI Scigntific Creativjity was positively cor-
*related with BI Artistic Talent (r=.61), EQA Performing -

-Arts (r=.29), EQA 'Writing Arts (r=.29), and the post-=.

Rating . (r=.42).- . )

3) BI ‘Scientific Creativity was also positively

correlated with several personaiity factors, indluding -

Bright-B, 30)7 Assertive-E£ (r=.38,-r=.27 for post-
test) ;" Ima@inative-M (r='.46), Experimenting-Ql1 (r=.24),

and Self-sufficient-Q2 (r=.25).

4) EQA Science Activities-was positf%éiy corxela-
ted with BI Artistic Talent (x=.52), EQA Visual Arts -
(r=.35), EQA Performing Arts (r=.57), EQA Writing Arts
(r=,37), and the pre-Rating (r=.21). ’

5) EQA Sciénce Activities was dlso positively, .
correlated wit:}pgrsonality factor Assertivé—E,(r=.3l);)/

6) The.pre/and post performance ratings were’
. positively correlated.with .the post test scores for
personality factor Bright-B {r=.24 for prengting{

a

r=438 for post-Rating) .

*

1
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. 7) Several intercorfelationg existed between. the
various personality factors.” Four of these factors,
were common to both science and 'art-related variables.
Slgnlflcant correlations of these common variaBles from -
the .scienée-related "listing.related to the group of -
arts-related variables included Reserved-A with Expedl-
ent-G (r=.26) and with Imaginative-M (r=.35) and with
Self-Sufficient-Q2 (r=.22); Bright-B w1th Assertive-E .
(r=.27) and with Imaginative-M (r=.273, .34) .and with C
Self-sufficiént-Q2 (r=.28); Expedlent—G w1th Tender— :
minded-I (r=+.26) and with Experiménting-Q1l (r— 25,

.31) and with Self- suff1c1ent—Q2 (r=.24).

. 8) Other personality- factor intercorrelations
included’ Sober-F with Reserved-A (r=.24, .26; .27) and
with Self- —-Sufficient-Q2 (r=.34, .24, .24); Self-assured-
O with Experimenting-Ql (r=. 21) and w1th Self-sufficient-
. Q2 (r=-.27).; Controlled-Q3 with Expedienrt-G (r=-.33,
-.23,,-.51) and with Experlmentlng Q1 (r -.23) and with
Self-sufflclent Q2 (r - 28) .

. r
-

. In no way can causallty be concluded from cor-
relational data--it can only be.inferred, and then only -
with caution, recognlzlng the- llmltatlons of tHis method
of ahalysis. Thus it is with this’ study which had as
. lts purpose the dcscrlptlon of interrelationships be-
tween, art -education and ‘science education variables. ‘At
least two generalizations can be made frolh observations
of the data) however. First;, p051t1Ve relatlonshlps
exist between gertain art and .science education constructs.
Second, some affective factors seemingly appropriate to°
the,ﬁevelogment of artistic talent are related to some
affecive factors seemingly approprlate to the development

of sc1ent1f1c skllls. A\

The’ proto~ theoretlcal p051t10n 10r the transd1$c1-
plinary integration of art-education with science .education
appears to gain .support from the data presented. Several
assumptlons can be generated: ’

I) Students 1nvolqed in science activities are also

+involved in some- art activities. ‘Data from .the BI and

EQA biographical, instruments showed significant” inter- .
.correlations between reported science involvement and . .
" " . o . N> e
- N . 1 - .

] ..-(1 ?; . - lo - . - . .
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reported art activities.

2) Students,involved in saeience activities and
. those "identified as scientifically creative’ perform
well in certain art aré¢as. Data from both blographl—:,
cal instruments (BI and EQA) relating to science .
involvement illustrated significant ‘corr€lations. with o
instructoér ratlng score; of artistic performance. - .3
3) Certaln-personallty factors affect art and
science productivity. Oocupational proflles of
pxacticing. professionals, idl, the arts and sciences
descrlbe edrtain personallty factors related to art |
qnd ‘science productivity. . .
'4) Art education act1v1t1es can’ pos;tlvely
influence certain personality, factors .important to
dhe sc1ences., Art.personality factors Self-sufficient-

2 .and Reserved-a were positively related to scitnce
personality factor. Sober-F. ‘Arg factors Expedient -G,
TmaglnatlveﬁM and Self-sufficient-Q2 were p051t1vely

- related to scjence-factor Reserved-A. Art'factors i H
“Experimentin Ql.and Self-sufficient-Q2 'were p051t;vely
related to science factor .Expedient-G. Art factor
Experimenting-Ql was positively relateéd. to sciencé .
factor Self-assure(;o Finally, art-personality. factors
Assertlve -E, Imaglnatlve-M, and Self-suff1c1ent—Q2 were "
.positively relaued to scierice personalréi factor

" 7
.

. Bright-B. . If one can further assume th certain cur-
riculum apthltles can be des1gnea to ihfluence the .
developnent of certain personality factors apprdpriate

. to’a given- fleld then art curricula which tan be .
. designed to affect glven art personality £ tors mlght
also affect glven science personallty fact S .

4
5) Art educatlon activities can negatively in-

fluence certaln personalltq factors important to the
‘sciences. art personallty factors Self-suff1c1ent-QZ .
Experlmentrng-Ql .and E%pediént-s wetéd negatively .
‘related to science personallty ‘factot Controlled=D3-
Art factor Self-syfficdient-02 was negatively related to
science factor Self==fsifed-0} -am art factor Tengar— o
minded-I was negatlvely related to science fdctor ,
Expedient-G. A&ain, assuming that curricula can affect
personality 6evelopment, rart currrdulaqdes1gned to ‘

2 a » Ld * ( v >
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infldence. cértain art personality, factors could
adverselg\?ffect certain science personality factors.

-

«w

5. significance. . T ;
The data_ are only descriptive and any assumptions
* identified are only conjectural. Caution is advised

.- with this %ind of "post-hoc data&snooping". .First,

;' the relationships identiffed are Jimited by the
measurement instrumentq‘used. Also, some relationships
My exist -due to instrumentation awmd the methog of . 4
assessment rather than due to naturally occurring .
relaﬁﬁpnships between ‘cognitively-defined variables.

- e -

* However, advances in science have been made and
R will continue to be made within the setting of- ’
. synergistic and sometimes serindipitous activities of
: theory construction and evaluation: If great advances |
are td be made in all educational science, a more .active
interest in and real commitment to. theoretical con=
structs mugt be demonstrated by educators. . This. paper
has attempted to refocus one area of art ahd science
instruction toward.a theoretical: setting in the
‘anticipation that more significant and meaningful
*c .research will result. Much work remains to be completed* -

for thé validation of the assumptions. stated. If art,
' education activities can influence the development of
s : certain affective”and psychomotor skills required for
better scienc¥ng, then science instructional Pprocesses
cQuld become mofe efficient through the transdisci- -

plinary intégration of science and art. - ol
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* TABLE b.—Intercorrelations Between Nine Science-Related and Eighteen .
Art-Related Variables fron PGSA Data,® '_ . . o, ,
1]
' - ‘ , -
- o N
‘ ~ Lo <« ’
[ 8 L3
Science-Related , : ] S| :
Variabes S N PN 3lsia } I .
~ She o o hd < (-]
2 < ~ | % -l ~ < Q
N Slatl | lel8lElE|el3l3] 4l
. by =l % S1als1s|srsl2telrsl .
-t = . & [ & & -l -l [ [=4 (<7 (-8 ot <«
. > oftwm]lwal ~ © ° 2] O ) = - el & <
e -l -l [+] ] = < < o e e =1 < < - o
L & & [~ [ e <« ? Lod [ (3 1 ) g g o <
M < -l & - L 3 =] [+] O o Lo o < [ -t
- N ' HEHHBE R HMEE
\ ¢ oo | ISloalaelw|S|ais]lelelsls]lal s
. 2] ls=] -~ -l -~ =1 (=1 (3 = (-] [ [~] © & &
. 3] < 1] Q4 w I ul P =] ] =~ [ 20 BT Y] c 3
. - Sis]lalalvN|R]lalai~iX]el’slol e
-t ] 19 9 ~ I~ 19 < ] = = t J () O
I E I I I T T T B S
Art-Related cislslsiziz|slal&l&l3l3d]lz]l= é e
Variables N - _c‘ 9 3 -4 -4 [<] a w 7] = 1 | | w 7] -1
. > O fon oo | |oe foe o [l s om e o] s
. wv (] (] :‘-:_ P i-5 (] D: (] (] (] (] e P (-3
"t g’ - - 'l > - B - - RQ - -] -] -] -] -3 -
., = [ I o ] -4 - -t -4 - Ll - -4 -l -4 - + - -4
* . BI Artistic Talent 61| 52 26] 23 > )
" EQA Visdal Acts 35
EQA Performing Arts 29| 57 -
EQA Writing Arts ) 291 37 . e
TICT Flexibiliey .
"ATCT Flexibilicy# s
TICT Originalit);
TICT Originakty** \ r
TICT Elaboration :
TICT Elaboration** \
TTCT Fluency *
TTICT Fluency** 1 12 .
. L . .
pre-Rating 21 B 24
. . J
post-Ratingh* ‘142 33 '
16 PF Reserved/Outgoing (A) — |4 24| 26 26 '
16 PF Reserved/Outgoing*# ° < 40— 27 .
.16 PF Dull/Bright (8) o - - -
16 PF Dull/Brightt* — b
16 PF Betble/Assertive () 38| 3 ¢ 27 .
16 PF Huzble/Assertivest 27 . T
. 16 PF Expedient/Conscieatfous (G) 26 — 1401 26 33
v .16 PF ,Eipedicn:/Coqsc'icn:ious** 401 — 4+ 23| 51
\. 36 P¥ Tough/Tender-ninded (1) "l - $
. 16 PF Tough/Tender-ninded#s . . - '
16 PF Practical/Isaginative () 46 =35 33
16 PF Practical/Imaginativet# %t . ) .
. 16 PF Qomservative/Experizeating (Q1) 24 . . +25}31 -21
16 PF Conservative/Experitenting*+ . -23
. 16 PF Follower/Self-sufficicay (Q2) 25 -22 28 R34 24, Hes 27 -28
° _ 16 PF Follower/Self-sufffcicnt** ‘ 241 * A

# Decimals have been omitted for.ease of reading. All values of r showvn are significaht at the .01

level of confidence, n-1g5.
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